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Participants:
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Fabio Ricciato Eurostat
David Salgado INE, Spain
Benjamin Sakarowith INSEE, France
Roberta Radini ISTAT, Italy
Tiziana Tuoto
Luca Valentino
Fabrizio De Fausti
Massimo De Cubellis

On June, 19 and 20 Work Package I on Mobile Network Data held a physical meeting at
ISTAT premises (Rome, Italy) mainly focused on the geolocation of network events and its
relationship with the general structure of the Reference Methodological Framework (RMF)
and the synthetic data simulator. The agenda is attached in the appendix.

1. Items “Agenda adoption”and “Objectives of the meeting”
The agenda was adopted without changes. The objectives of the meeting were agreed
around the description of the geolocation of network events, their role in the RMF,
and the relation with the simulator of synthetic data. It is pointed out that the next
two items may be dealt with jointly in a single item as we progress in the meeting, as
finally occurred.

2. Items “General view of the RMF: modules for the present population estimation”and
“Module about the geolocation of network events: content and interface (inputs
and outputs)”

We all agree on the key idea for the RMF for MNO data: we define a territorial grid
with small-sized tiles (e.g. the INSPIRE grid at level 11) and introduce location ran-
dom variables Td(t) = 1, . . . , J for each mobile device d to be in each tile j at each
time instant t registered in the network. To compute the probability distribution for
Td(t) we make use of the information coming from the network (telco info) and the
auxiliary prior information (aux info) of any other nature (e.g. land use).

A generalization of the approach proposed in the ESSnet on Big Data I in the work
package on mobile phone data is adopted. This approach has been further developed
by M. Tennekes et al. and implemented in the R package named mobloc. The key
idea is to use Bayes’ rule to integrate all this information.
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We agree on the following set of modules integrating the RMF.

a) Module 1.- Computation of Event Locations.
This module focuses on the computation of the likelihoods P

(
Ed(t)|Td(t) = j, I

(1)
d (t)

)
,

where

• these likelihoods are going to be named as event locations; this is important
for the glossary of terms to be worked out in the research track on standards
and metadata;

• I
(1)
d (t) stands for the aux info used at this stage of the process;

• Ed(t) stands for the telco info.

The mobloc package provides concrete methods and implementation using the
cell ID and the TA variable to carry out this computation. This module is agreed
to be computed by MNOs since it uses raw telco data as input data (together
with the aux info).

b) Module 2.- Computation of Prior Locations.
This module focuses on the computation of the prior locations P

(
Td(t) = j|I(2)d (t)

)
,

where I(2)d (t) stands for the aux info used at this stage of the process. This module
is also agreed to be computed by MNOs despite it is not using telco info. This is
recommended in view of the next module.

c) Module 3.- Computation of Posterior Locations.
This is an elementary process step integrating the outputs from modules 1 and 2.
Since it involves sensitive information (such as the event locations), it is agreed
to be carried out by MNOs too.

d) Module 4.- Time coarse-graining.
The network detects events in physical (continuous) time. However, both for
modelling and for analysis it seems advisable to work with discrete time so that
we need a procedure to go from Pd(t) ≡ P (Td(t)) in physical time t to Pdt, where
time has been discretized. We agree that this does not close the alternative to
explore continuous-time posterior locations in the future.

e) Module 5.- Definition of the dynamical Bayesian network.
In order to make use of the longitudinal time dimension of the posterior locations,
we identify dynamical Bayesian networks (BDNs) as a versatile tool to model
the behaviour of each mobile device. We agree on the utility to take advantage
not only of the time dimension with these techniques, but also of the definition
of state providing a framework potentially adapted to many different situations
and statistical domains (e.g. introducing the concepts of velocity, of roaming,
. . . in the state definition).

f) Module 6.- Statistical filtering (target population identification).
This module focuses on identifying those devices of individuals related to the
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target population under analysis (e.g. domestic tourists, inbound tourists, com-
muters, . . . ). The goal is to build progressive a set of algorithms to do this
(depending on the analyses and statistical domains at stake).

g) Module 7.- Computation of number of devices.
This module focuses on the computation/estimation of the number of devices out
of the posterior probabilities. Several proposals are recognized and an integrating
understanding is identified as advisable. Further work with the simulator to
assess the different choices in the future is agreed.

h) Module 8.- Duplicity estimation.
This module focuses on the generation of algorithms and estimation methods to
identify those devices and network events corresponding to the same individual
in the population.

i) Module 9.- Initial time estimation.
Once the duplicity estimation and the number of devices are set up, we conduct
the inference for the target population at the initial time instant. We aim at
providing an inference framework as general as possible covering situations in
diverse statistical domains. Since the time dimension will also play a role in the
inference, we shall consider the possibility of using also DBNs. At the initial
time, auxiliary information from survey data, administrative register, etc. will be
used for the estimation to deal with the coverage issue.

j) Module 10.- Evolution estimation.
Once the initial time estimation is carried out, in this module we shall focus on
estimating the time evolution using the information coming from the network
(i.e. the evolution of the number of devices).

3. Item “Module about the geolocation of network events: input for the data simula-
tor”
The WP coordinator shared the current status of the data simulator under construction
by the Romanian team in another research track of the WP. Some animations were
shared to show the different elements of the simulator (territory, device behaviour
(trajectories), antenna-device connection, etc.). We all agreed on holding two Webex
meetings: first for the Romanian team to present the details of this tool and second,
after some time to assimilate these, for the rest of partners to pose questions and
comments related, in particular, to their current situation with mobile network data.
The interaction is important to incorporate realistic details to the simulator.

4. Item “Conclusions and future work”
We agree on following this line of work. Since the goal is to propose a production
framework, the different proposals must respect modularity and avoid high degrees
of specificity so that the proposed framework can be adapted in different statistical
domains and different situations.
Regarding the RMF, the first three modules are clearly agreed to be executed in MNOs’
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premises. Modules 4 to 8 are also thought to be carried out in MNOs’ premises, since
posterior locations of individual devices are needed. Modules 9 and 10, using mainly
aggregate data, can possibly be executed in NSIs’ premises. However, more empirical
evidence in joint work with MNOs is needed.
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AGENDA 

WPI Physical Meeting on the Geolocation of Network Events 

ESSnet on Big Data II 

Rome, June 19-20, 2019 
 

Wed, June 19 
14:30-15:00 Arrival at Istat’s premises 

 
15:00-15:10 Opening and agenda adoption 

 
15:15-15:30  
 

Objectives of the meeting 
The main goal of this meeting is to focus on the research task “Geolocation of network 
events”, according to the accepted and approved documents presented to Eurostat. We 
shall assess how close we are to provide an acceptable solution for this part, the goals 
already achieved and those still pending. 

15:30-17:00 General view of the RMF: modules for the present population estimation 
We shall share the general view of the RMF, especially focused on providing estimates for 
the present population estimation. The main goal of this timeslot is to fix a common 
understanding of all details underlying the RMF, including vocabulary, concepts 
(metadata) and especially the different modules comprising the framework. We shall 
focus on the module(s) related to the geolocation of network events, whose output 
should be the basis for upper-level statistical analyses. 

 

Thu, Jun 20 
9:00-10:30 Module about the geolocation of network events: content and interface (inputs 

and outputs) 
We shall profile and define with as much detail as possible the content of the modules 
regarding the geolocation of network events and their interfaces, i.e. mainly their inputs 
and outputs so that data abstraction is achieved and other modules do not need to take 
into account beyond these interfaces. We shall also consider the assignment of modules 
to the D-, C-, and S- layers of the RMF. 
 
The contents of this and the preceding timeslot may be considered together, depending 
on the progress of the work. 

10:30-11:00 Break 
11:00-12:00 Module about the geolocation of network events: input for the data simulator 

We shall share the current status of the data simulator, which is in a very preliminary 
stage, but already producing some simplified data. We shall analyse those details that the 
simulator should take into consideration regarding the geolocation of network events for 
it to be useful and helpful in the construction of the whole RMF. 

12:00-13:00 Conclusions and future work in the WPI: connections to other research tracks 
We shall gather the main conclusions with special emphasis on those inputs feeding the 
other research tracks of the WP (e.g. a formalization of the vocabulary by building a 
controlled vocabulary or a taxonomy so that a germ for a body of structural metadata is 
set up; dataset formats for the interfaces; …). We shall discuss about the possibility to 
generate some benchmark datasets with event locations (C-locations) based on real data. 
These should be used in other tracks. 



 


